29. (Unamended) A head mounted displa^ comprising the image display apparatus 
as set forth in Claim 6. 

Please add new Claim 30 as follows. 



ffl 4 --3p. (New) The image display apparatus according to Claim 1, wherein said first 
optical member consists of a plurality of mgfibers that are cemented together.— 

REMARKS 

Claims 1-30 are pending, with Claims 1,7, 13, and 21 being independent. 
Claims 1, 7, 13 and 21 have been amended. New Claim 30 has been added to provide 
Applicants' with an additional scope of protection. 

Applicants submit that support for the amendments and the new claim can 
be found in the original disclosure, and therefore no new matter has been added. In 
particular, support for the conditional expression in Claim 1 can be found, for example, at 
least at page 35, line 4 of the specification. 

Early and favorable consideration hereof is earnestly solicited. 

Applicants' undersigned attorney may be reached in our Washington, D.C. 
office by telephone at (202) 530-1010. All correspondence should continue to be directed 
to our below-listed address. 




Attorney for Applicants 
Brian L. Klock 
Registration No. 36,570 



FITZPATRICK, CELLA, HARPER & SCINTO 
30 Rockefeller Plaza 
New York, New York 101 12-3801 
Facsimile: (212)218-2200 

BLKMmj 
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VERSION WITH MARKINGS SHOWING CHANGES MADE TO CLAIMS 

1. (Amended) An image display apparatus comprising: 
reflective display means; 

illumination [light source] means for illuminating the display means; 

an illumination optical system for guiding light from the illumination [light 
source] means to the display means; [and] 

a display optical system for guiding light from the display means to an 
observation position [eye of an observer, 

wherein the illumination optical system and the display optical system share 
only one surface of optical surface A having two functions of transmission and reflection 
with each other, wherein a reference ray emitted from the illumination light source means 
and passing a center of an image on the display means and a center of the eye is incident 
from the illumination light source means to the optical surface A, is reflected under a 
condition of an angle a(°) of 20 < a < 80 between the entering reference ray and the 
reflected reference ray on the optical surface A, is incident substantially normally to the 
display means, is reflected thereby, is transmitted through the optical surface A, is reflected 
by a plurality of decentered, reflective curvature surfaces, and thereafter is guided to the 
eye, and wherein the display optical system is comprised of an optical member comprising 
the optical surface A and another optical member having an optical refracting power, said 
optical members being placed with an air space in between]; 

a first optical member used in common by the illumination optical system and 
the display optical system and having only one surface of an optical surface A functioning 
as a reflecting surface in association with the illumination optical system and as a 
transmission surface in association with the display optical system; and 
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a second optical member having a refractive power and separated from said 
first optical member with an air-gap therebetween. 

wherein light from said illumination means is reflected by said optical surface 
A and is guided to said display means. 

wherein light from said display means is transmitted through said optical 
surface A and then is transmitted through said second optical member and guided to the 
observation position. 

wherein, when a reference ray is defined as a ray that is part of illumination 
light from said illumination means that is reflected at the center of said display means and 
emerges therefrom and is incident on the center of a pupil, the following condition is 
satisfied. 

20 deg < a < 70 deg. 

where, when in said illumination optical system the reference ray is reflected at 
said optical surface A. a is an angle defined by the incident light and the reflected light, 
and 

wherein the reference ray is substantially perpendicularly incident on said 
display means to emerge substantially perpendicularly therefrom and said display optical 
system includes a plurality of reflecting surfaces of decentered curvature surfaces in said 
second optical member . 

7. (Amended) An image display apparatus comprising: 
reflective display means; 

illumination [light source] means for illuminating the display means; 
an illumination optical system for guiding light from the illumination [light 
source] means to the display means; [and] 
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a display optical system for guiding light from the display means to an 
observation position [eye of an observer, 

wherein an optical surface A having two functions of transmission and 
reflection, shared between the illumination optical system and the display optical system, 
has a curvature on a local meridional section (a plane including incident light and exit light 
of a reference ray emitted from the illumination light source means and passing a center of 
an image on the display means and a center of the eye), wherein when local_fy represents a 
focal length in the local meridional section of the display optical system and local_fyA a 
focal length in the local meridional section of only the optical surface A in the illumination 
optical system, a ratio of the focal lengths satisfies the following condition: 

0.1 < local_fyA/local_fy < 1.0, 

wherein rays emitted from the illumination light source means are reflected by 
the optical surface A to illuminate the display means and the reflected light from the 
display means is transmitted through the optical surface A, is reflected by a plurality of 
reflective surfaces, and thereafter is guided to the eye]; 

a first optical member used in common by said illumination optical system and 
said display optical system and having an optical surface A functioning as a reflecting 
surface in association with said illumination optical system and as a transmission surface in 
association with said display optical system; and 

a second optical member; 

wherein light from said illumination means is reflected by said optical surface 
A and is guided to said display means; 

wherein light from said display means is transmitted through said optical 
surface A and then is transmitted through said second optical member to be guided to the 
observation position. 
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wherein, when a reference ray is defined as a ray which is illumination light 
from said illumination means that is reflected at the center of said display means and 
emerges therefrom and is incident on the center of a pupil, and a plane that includes 
incident light and exit light of the reference ray in each surface is defined as a local 
meridional section in each surface, the following condition is satisfied, 

0.1 < local.fyA / local.fv < 1.0, 
where local. fy is a focal length of said display optical system in the local meridional 
section and local.fyA is a focal length of said optical surface A, and 

wherein said display optical system includes a plurality of reflecting surfaces 
in said second optical member . 



13. (Amended) An image display apparatus comprising: 
reflective display means; 

illumination means for illuminating the display means; 

an illumination optical system for guiding light from the illumination means to 
the display means; [and] 

a display optical system for guiding light from the display means to an 
observation position [toward an observer, wherein the illumination optical 
system and the display optical system share an optical surface A having two 
functions of transmission and reflection with each other, the optical surface A 
has a curvature on a local meridional section (a plane including incident light 
and exit light of a reference ray emitted from the illumination means and 
passing a center of an image on the display means and a center of the pupil), a 
curved surface B is provided on the opposite side of the optical surface A to the 
display means, and the optical surface A and optical surface B compose a lens 
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body, wherein rays emitted from the illumination means are reflected by the 

optical surface A of the lens body to illuminate the display means, and the 

reflected light from the display means is transmitted by the optical surface A to 

enter the lens body and then emerge from the optical surface B, is then 

reflected by a plurality of reflective surfaces, and thereafter is guided to the 

pupil to form an enlarged image of the image displayed on the display means, 

and wherein when local_ryA represents a radius of curvature in the local 

meridional section, at a point of intersection with the reference ray on the 

optical surface A of the lens body in the display optical system and local_ryB a 

radius of curvature in the local meridional section, at a point of intersection 

with the reference ray on the curved surface B, local_ryA and local_ryB have 

an identical sign and satisfy the following condition: 

0.4 < local ryA/local ryB < 2.O.] 

a first optical member used in common by said illumination optical system and 
a display optical system and having an optical surface A functioning as a reflecting surface 
in association with said illumination optical system and as a transmission surface in 
association with said display optical system; and 

a second optical member, 

wherein from said illumination means is reflected by said optical surface A and 
is guided to the display means; 

wherein light from said display means is transmitted through said optical 
surface A and then is transmitted through said second optical member to be guided to the 
observation position, 

wherein said first optical member has an optical surface B opposed to said 
optical surface A facing toward said display means so that light from said display means is 
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transmitted through said optical surface A and thereafter is transmitted through said optical 

surface B, said optical surface A has a curvature and said optical surface B is a curved 

surface, 

wherein, when a reference ray is defined as a ray which is illumination light 
from said illumination means that is reflected at the center of said display means and 
emerges therefrom and is incident on the center of a pupil, and a plane that includes 
incident light and exit light of the reference ray in each surface is defined as a local 
meridional section in each surface, the following condition is satisfied, 

0.4 < local.rvA / local.rvB < 2.0, 
where localrvA and local.ryB are radius of curvature of said optical surface A and a radius 
of curvature of said optical surface B in the local meridional section, respectively, and have 
the same sign, and 

wherein said display optical system includes a plurality of reflecting surfaces 
in said second optical member. 

21. (Amended) An image display apparatus comprising: 
reflective display means; 

illumination means for illuminating the display means; 

an illumination optical system for guiding light from the illumination means to 
the display means; [and] 

a display optical system for guiding light from the display means to an 
observation position [toward an observer, 

wherein the illumination optical system and the display optical system share an 
optical curvature surface A having two functions of transmission and reflection with each 
other, a curved surface B is provided on the opposite side of the optical curvature surface A 
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to the display means, and the optical curvature surface A and the curved surface B 

compose a lens body, wherein rays emitted from the illumination means are reflected by 

the optical curvature surface A of the lens body to illuminate the display means, and the 

reflected light from the display means is transmitted by the optical curvature surface A, is 

incident to the lens body, emerges from the curved surface B, is reflected by a plurality of 

reflective surfaces, and thereafter is guided to the pupil to form an enlarged image of the 

image displayed on the display means, wherein in an outermost image on a local 

meridional section of the display means (a plane including incident light and exit light of a 

reference ray emitted from the illumination means and passing a center of an image on the 

display means and a center of an eye), when an F3 eye center ray represents a ray passing 

the center of the eye and an outermost image height F3 on the far side from the eye and 

when an F2 eye center ray represents a ray passing the center of the eye and an outermost 

image height F2 on the near side to the eye, an optical path length of the F3 eye center ray 

in the lens body in the display optical system is longer than that of the F2 eye center ray] 

a first optical member used in common by said illumination optical system and 
said display optical system and having an optical surface A functioning as a reflecting 
surface in association with said illumination optical system and as a transmission surface in 
association with said display optical system; and 

a second optical member; 

wherein illumination light from said illumination means is reflected by said 
optical surface A and is guided to said display means; 

wherein light from said display means is transmitted through said optical 
surface A and then is transmitted through said second optical member to be guided to the 
observation position. 
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wherein said first optical member has an optical surface B opposed to said 
optical surface A facing toward said display means so that light from said display means is 
transmitted through said optical surface A and thereafter is transmitted through said optical 
surface B, said optical surface A has a curvature and said optical surface B is a curved 
surface, 

wherein, when a reference ray is defined as a ray that is illumination light from 
said illumination means that is reflected at the center of said display means and emerges 
therefrom and is incident on the center of a pupil and a plane that includes incident light 
and exit light of the reference ray in each surface is defined as a local meridional section in 
each surface, in the local meridional section of a display means surface, the optical path 
length of a ray, in said furst optical member, that passes a most peripheral image on said 
display means at a far side from the observation position and a center of the pupil is longer 
than the optical path length of a ray, in said first optical member, that passes a most 
peripheral image on said display means at a near side from the observation position and the 
center of the pupil, and, 

wherein said display optical system includes a plurality of reflecting surfaces 
in said second optical member. 
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